Characterization of insulin adsorption in the presence of albumin by time-of-flight secondary ion mass spectrometry and X-ray photoelectron spectroscopy.
With a view to develop an encapsulation membrane for a bioartificial pancreas, we have studied the adsorption of insulin and human serum albumin (HSA) on it. The aim of this study was to determine the possibility of insulin detection on a polycarbonate membrane surface in the presence of HSA, an abundant blood protein. The first step of the work consisted in the identification of time-of-flight secondary ion mass spectrometry (ToF-SIMS) and X-ray photoelectron spectroscopy (XPS) specific signals for insulin and albumin. For this purpose, adsorption isotherms in physiological conditions (pH = 7.2, T = 37 degrees ) were established for the two proteins by looking at the SIMS intensity variations of the characteristic protein and substrate fragments when increasing the protein concentration in the solution. The CHS+ ToF-SIMS fragment and the S2p XPS peak were identified as representative insulin signals. The second step of the work consisted in performing simultaneous adsorption of the two proteins with increasing insulin concentration. We observed an increase of the insulin signal in ToF-SIMS and XPS for insulin concentration beyond 5 microg/mL. Principal component analysis (PCA) of the ToF-SIMS results permits us to obtain information about the protein layer composition. The results show that at low relative insulin concentration in solution, the mixed adsorbed layers are enriched in insulin compared to the solution.